Biochemical, cytotoxic, and genotoxic effects of ES936, a mechanism-based inhibitor of NAD(P)H:quinone oxidoreductase 1, in cellular systems.
The specific involvement of NAD(P)H:quinone oxidoreductase 1 (NQO1) in the bioactivation of quinone prodrugs has been shown through the use of the inhibitor of NQO1, dicoumarol. Disadvantages of using dicoumarol to inhibit NQO1 include its lack of specificity and its competitive mechanism of inhibition. The concentration of dicoumarol required for inhibition of NQO1 varies according to the substrate under evaluation, which may lead to either false conclusions of the involvement of NQO1 or the alteration of other cellular processes. We have reported previously on the chemical and biochemical properties of ES936, a mechanism-based inhibitor of NQO1 in cell-free systems. In this study, we investigated the effects of ES936 in cellular systems. ES936 (100 nM) inhibits more than 95% of NQO1 activity within 30 min and is stable in complete media at this concentration for a minimum of 2 h. The duration of inhibition is cell line-specific because a new protein must be generated for resumption of activity. ES936 abrogates the toxicity of streptonigrin, with greater effects seen in cell lines expressing higher levels of NQO1. ES936 does not inhibit other cellular reductases, nor does it alter cellular levels of acid-soluble thiols. Some evidence of DNA strand breaks was observed at the concentrations of ES936 required for the inhibition of NQO1 activity. From our studies, we propose the use of ES936 (100 nM) as a mechanism-based inhibitor of NQO1 in cellular systems and for use as a component of the routine activity assay for NQO1.